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(54) SOUND SOURCE POSITION ESTIMATE DEVICE AND SOUND SOURCE POSITION 
ESTIMATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sound source 
position estimate device and a sound source position 
estimation method that can estimate the position of a 
sound source without the need for using a plurality of 
sound pressure detection means such as microphones. 
SOLUTION: The sound source position estimate device 
consists of a sound pressure detection means that 
detects a sound pressure of a sound wave emitted from 
a sound source, a sound pressure change means that is 
provided to an input section of the sound pressure 
detection means, changes a sound pressure with a 1st 
frequency included in the sound wave from a prescribed 
direction, and a sound source position estimate means 
that uniformarizes the sound pressure detected by the 
sound pressure detection means, obtains a degree of 
effect of a change in the sound pressure from the 
uniformarized sound pressure, and estimates the 
position of the sound source on the basis of the degree 
of effect and a relation of position of the sound pressure 
change means. Through the configuration above, the device can estimate the position of the 
sound source without the need for using a plurality of the sound pressure detection means. 
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(10) 4$BB2 002-112381 

(^X^^S 1 2 5) o Jbifc^tfl-Cfcfc, 9 5 0- 
1 0 5 0Hz (nmmfc$i%Lm<D^.%Lb 1650-175 

0 H z o««»#«ffl(D3E» t jc-tix-Fna» Lfc^jE 

Lfca^javHWr*-* (^t^S130) 0 gfS^P 
r«1^Si§LTV>^l/^^fi x ff^fy^S 1 1 0-S 

1 3 0(OMS$rfT9o 

[0 0 5 9] W£#«W s ft«Lfc»frtt, Hjftft«r«8U 

fy/S 135) o ±5£<7>#ijT*te. 950— 1050H 
z(D^S^^(D^tc:iStt^^c#H7 ; --^?rm- 
O^IE^J LMt U 1650— 1750Hz OjlRStfff 

[0 0 6 0] MEt*— 0>J^iftfS 

lMW5^f«>/S 1 0 5 — S 1 3 5<D#im3.. * 

[0 0 6 1]*- I-otE^Lf^6i:, rix 

^11^^11= ($-W^Lt) / (^Zico^ 
EEl^LS) 75^*^6 (^7^5 2 0 5) 0 %z IT, 

40 1"£ (^77^2 10) 0 ±^<DJ: 

2. 5^ $*3&s^fj^^^5»^ % I3 9T^L 

r^m^. ^ffiSSr r&HU^j ^M^L (^^jy 
/S215) % 0(C r^cj $r^$^r 

7/S2 4 0) , *7P-^Tt6o 
[0 0 6 2] *«AS*Bfr*^»jEffitC*>6»^ ^ 

SS'a^ I l ti-^rix-^ix 0 . 5 6. 1. 6 7T'fc6(0 

2 0 fCiiA/T\ »98t&^ 12^ ^12= (^ZICD^ 
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M^BrJttte* l . Ok-TZt. #«W«tt#Ki*>6» 
*J <h«tSL (77^S 2 3 0) , »^IbHB3 0IC 

T-rs. 

[0 0 6 3] *«36SjEiB*fc«:irffiJc*>5»^ g£SS 
£^I2te0. 6tfc50t% ^7y/S2 2 5t{)* 

£L Ufy/S 2 3 5) N ^[eJSS 3 0 fC T^^fdlj 
(^7 7^5 2 4 0) , — Zm-T-f 

3 Q URSlcte, fXdS*M4 l, 4 2coBBpffl*fpl3&> 

^n^H^So tOi^ ^S^VM 1, I2tt 
teili, il KOTti^-, «f 4 1, 4 2a>l»Q 

[0 0 6 4] ±xE(DJ:9(C, H|2 £E] 3 0:7 0— i^T N 

i^a&9ift<* ti^ei^Mts: £#»r«rc*> 

tit, -^^^n^^-vi otCT^m^ttfc^ffi^ 

mxhz> 0 

[0 0 6 5] kZ*>X\ m3<D7ti~Xte, 

tvxi it i 2<D-mm<o&wc&mrttc7!>K 

vm 2m*»«*vm i<Dmmxhz><Dx\ &&m&\,^ 

I 2£#fci\ KVA'fi'l'W l^«fW^L 

ti-*r^t^rte-c*>5o »»«^m i, 12 

OM?:7D"ft- MC«fc 9^LT^5 0 ft:Jb\ *H 
lig^T*^, ^nco^EEi^LSOtet^ 4 0 OH 

z Sr*^i6»t-r6 3 5 0-4 5 0HzWH8»»* 
^Er-^^I^, ^SHffJlcflDg LfcffSH^JEE 
^li^v^^5 0 ^-ft^>^>, ^8 0^JT^L/cJ: 9 
tc. ^H<D^ffi^LSfi^qiW4 i, 4 2^X^^m 
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te<^i£»£gttft^ltt£ft5o ^^T% ^HO^JE^JL 
i«W*^I 1, I 2<7>»aiC*JfflUTV^o 
[0 0 6 6] 131 2l£*3V^\ S2»££^ I 1 5tl 
1= (SS--<Z>»EE*&L*) / (^H(D#EE^Lffl) frb 
(7r^S 3 0 5) 0 ^LT, 1R»#S*W 1 

S3 10) 0 crT\ m 8 <£>#J{C^ Lfc^EE^ tt^ 

«*i:fc5i:l*S^Iltt, 1 5/6 = 2. 5 

lil, 5X6 = 0. 8 3£ft£ 0 -trtf, #HJ6fl21BT- 

tegfJtW'&Sr l. s^SLtv^o MWfeiltofrK:* 
0 1 3 fc^-T J: 9 Iltt2, 5 T* 

itu^fj £}f^L (^t^t/S 3 15), »^[sIK3 0 (C 
fej £*^£iir (^7^^3 3 4 0) , *7K — *fe 

[0 0 6 7] ^y^fS 3 1 0t«W4©i^, » 
•#frVM 2 Sr. ^12= (Sg-^EEiSjLfi) / <M 
20 Htf>^EE&jLft) a»e>##>5 (^77^5 3 2 0) 0 Z 

5^«rWWri-5 Ur 5 '7 p S3 2 5) . r^T*. 

ft 9, ^m^ffijj^jEmztbZkz, mmm^^i 2 

1*3/6 = 0. 5^ft6 0 ^^X\ m<DWxj£m&& 1 . 

^i"J: 5f-»»*^v^ I 2f*i . 5tfc5©^ *#*s 
i^4t5 0 Z(DM&. ^MiiLm:* r^ffj^j ^ti^u 
(^77^S 3 3 0) , *^lHlK3 0tc: r^j ^^^^ 

50 -fr (X777 P S 3 40) . ^^nz — ^^T-T6o 

[0 0 6 8] ^fy/S 3 2 5t?*#TOW»^ ^ 
^{4®?r r^Of&j Sr*fl3Eb (^77^5 3 3 5) , m 
^(HlSg3 0 lz r^coMj Sr^$* Ufy/S3 4 
0) N $7n-^^Tf5 0 rcDJ:p^, m\2<D-7u 
-laott), AIBoBW**feixfcffilK«r*3ti-S 

[0 0 6 9] ftfc\ ±^C»^- X m~(D^^fiiT*(i, 

~@^<o^Ril : 4 i , 4 2 $:fflv^-r : g 1 ^60{^z:M^ te^j 

*J T*fe5^- r^Htj^rj T*fe^>^ r^-oftiij T*£>£a>£ 

[0 0 7 0] «XL«, *q&^4 2&m\<^'FlCj£v§iW4 1 
cO^^feffi-T m~<0^f£i^l LftS: 1 6 5 0-1 
7 5 OH z©M»»*<OtEf-^^e>**tt iV^ 

50 i\ rco^, f ZWfE^I L tlciiHiSS 1 0 0 0 H 
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z <n^^ik<n%em*$: S - £ Kfc 5 ft— cd*ee 

wm&^i 1^*11= a-o)fE^Lt) / (ft 
^m*'ikjjfa&mj£-rz>zt&x*zz><DX\ 3 6ost 

'<X<Djjfa<D=gM<DfcW&m7£'i-Z> r. t & "TIB"?*) 5„ 
»^tHi©:t^fi§^, ft— ^ ft~<o#yfe^ 

[0 0 7 1 ] **|4 1, 4 2^fV^<t 

ok**, n>mffim&%\m-f 

¥»fffitc*5^T^R^<Dffiaa^$n/cA^lFPl 1 lift 
ot^So rcoA^f^ 1 1 KDftffiUK, A^gfll 1 1 CO 

[0 0 7 2] v>f^D7*yi 1 OOOA^^Sl 1 1 CO^E 
flflKtt, A^SfSl 1 l^b^EK^s. 5 cm^^J: 
5 ft B5 fl^R £ £ Kfc^ W fc ^ 9 ft- OR «cr* fe 5 
Rltfil 4 lj&SRM-bjh/tv^. A^£ffl 1 l <D 

^flflKfi, A^Stfl 1 lfrt><DEM&5. Ocm^W 

1, 1 4 2fi^JRjR-C*>9. ^K£SJ!j^.fc<R**i*1*: 
60 £EffiJjfrb<D : g$L&frftmi 4 2T-RttbT 

AASBl 1 1 (CAltL^:9*Hu*^P>0«S[^SI+«l 
4 1 fg»ltA*»l 1 1 KAStLfcfl 9 

rfi)(-iBK$ixfcfiiRtg 1 4 3 t^tf <b*L-C^£ 0 
[0 0 7 3] ^ r t\ &Hft*^p>o»»^A*a 111 
tcA&hrsg^ ^^o— aji±sttbT^#+«i 4 1 ic^ 

^oTittfo fLt, r<D»«liSit«l 4 lT-RttL 

rA^gui 1 1 tcrSi^oTiitfo — &<o=£& 
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fi, R*MEl 4 l l l £<oW-Clft9jgLR*t 

£-fr*>*V *16$-frf>tLS 0 SWSl 4 1 tA^SBi 1 

1 £(&m<£>ffi«J*8. 5 cmfifeS^ #lSJ18£»a> 

f£f£> 3 4 0/ (2*0. 085) =2 
0 0 0 (Hz) ^45„ — ftmJjfrb<D^m*At> 
Ul 1 H-A»i"S^, ^co-^f^ltL-CS^l 

11, R*MKi 4 1 irA^^Pi 1 1 fc<Z>IB-Cl**>iELRJB 
*«£-£fe;h,S 0 R*ttRi 4 2 tA^SBi 1 
70 1 £ COr H 1CD^g|fi5. 0cmt*ife5Ot\*fiiKS© 
g^SScte, 3 4 OX (2*0. 05 0) =3 

4 0 0 (Hz) £** 0 ^S^^jcfcS* 
£\ ^«ft» 2 0 0 0Hz 

jMSi:*5. — ^i££fc& 
3 4 0 OHz^^f— ^36S^C^«»»*i:*So 

[0 0 7 4] £ »3£«>««*0*«S:*«*i3:T 

7^-y2 1 on, mi kmt£(D^u? huyv-^'Ci? v 

2 1 1 <0ffi*fe«U:ri* ^(a^9^«t^2 4 

ii>Wfr¥-\z.Wtirt>tiX\,*Z> 0 &1t* A^§P2iicomj 
**«HcW\ *«Wi:v>5»-^»ttt2 4 2tfS|foMP 
icRttkttTV^o &*3, ft— <7>«**t2 4 if*. 3f3£ 
^fi*>t>a>¥K0 5 ^/i&f£#J 1 0 0 0 H z (Dt&ft&tp 

30 JMMB-CfcSo ft-<^5S^«-2 4 2fi, S'JO^f^ 

*fil^^roSft© 9 ^>iliS^:^) 1 7 0 0 H z o^c^^l 3 

[0 0 7 5] *«^iE«f*d^*5i:, Mttft 

l^lOOOHz &tp>bk Lfcj^^ft— <0^^tt"2 4 1 
tc:TPJ:Hx^n5o m 1 6tc^-TJ: 9t-> ^ehu 

**»?>«>*jfttt«««B 1 0 0 OH z bfc^ 
m</j:otAM2 1 KcAtti-^o — ^Rds 
*T«r*35»f>*Si:, 7 0 0Hz Lfc 

^0 J«»3&sftz:<Z>«*«-2 4 2JCTi»iR$ix6. 

^Hft^bo^fi^JSajK, 1 7 0 0Hz Sr**Di: Ufc 
^5>^>nc<^oTA^a52 1 l{cAM-T6o 

[0 0 7 6] ^^T% i^^^Jl 0 0 OH z ^r^tf^^ 
»#«<D*ffiSr*&LTft-0«EElSLa:«:3ft*. 
111 7 0 0Hz Sr^tpJ^jStft^^Wffi^ LTft-O 
^BE^Lft^^^^)^:, ^«Sfil 0 0 0Hz0)tE« 

<t<D&m&&\, wit ^ss:^ i7oohz co#ff 

1 1, I 2ttft— o*J6J^ffii:tta!o«ffij^-r o 
50 ^^HU^^^a^ti^S^M lfi 
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/h £ 1/ Mil k ft V , ^^^ffj^-tc te^S^ 

VW 2^/h£vMt<tft3o r(D^CO^^fi N g]3 
(C^Lfc^n— CD 9 £> N ^fy^S2 10, S 2 2 5^ 

[0 0 7 7] ^C5T% -*"f ^ P7tyi Ofd-Cj&fiJL 

v\> »»fi(H6£8ft 4:0 l © J: 5 S i , 

»fa 1 0 0 0 H z O^^fttt, 5 

k% (Diva's 4 l^xmm^^htixm^^^thti 

Z 0 &m&&^btlXfrbmfc#fo 1 0 0 0 H z (D=gJ£ 

\z.ltt$jjj*?l£ffi{c&>Z> k % ktt-<X±$ < ftoT^ 
5o ^fci, l»1 7 0 0Hz^^ftl 

& 5 <h # Ofr&m'S 4 2 (c: T*fi $ <b tur 
if B£^;ft,3cDT\ *S$tbfc^R*jKJ 1 7 0 0 H z (7) 

®Kfc*£#£ifc^T;k#<fto-C^5o 

kfc~*imx$>% 0 

[0 0 7 8] ilSft *3E<0 jll6»lBJC3ft»d»S**fl[ 

^fk^CD^IS^SrtT^ Ut^S4 0 5) , ^EE 

£ (^77^S4l0) o tt^i&*i$f8]^ftrmtf* Sc 

Mt? 0 K*i&*«FlBtft*i:, ^WKH^pr^^/u 
^^^T-fc^>A/D^^<— ^ 2 1 T^b^v^A-co^ 
ffix — *£8Mfc&Ay-0V*# Ufy7 9 S4 15) % CCD 

Sft(Ol*JI8Sfi 1 0 0 0 H z S-^tf^aSft^* 9 5 
0-1 0 5 0Hz(D^JE^-^^*nSl t 4 2<0^jlK 
1 7 0 0Hz «r£tfMttfttttt 1 6 5 
0-1 7 5 OH zCO^JE^-^^^^-T^ Uf^T' 
S 4 2 0) o 

[0 0 7 9] -t Its ift««£#fcSfc*l£&*ftBf5£ 
5) 0 m&F—flk&VMLXf&tttitt:. Stf^^y 

/s4io-s4 2 5Mi^9o 

/S 4 3 0) 0 *H16^IB-eii. */hS*ft«cJ:9. B$ 
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^lo— #c*:£3fc£>T^5 0 r<D— &^<DB*rfl«<z>4S»te 
m-<D^&mtMk^Z> Ur^S 4 3 5) 0 1"ftt> 

Mt^S^TyT'S 4 0 5-S 4 3 S^MIli, 

wic\,^mkmw.m^&&ffii$.{,x^z> 0 a/d 

r^y*— ^ 2 1 (CT-7^^n7^-yi 0^^CO^ffi{f# 
S4 0 5-S 4 3 5 (D&hm&'rt 0 W 3^2 011 

[0080] it, m-, m-^m^itm^m^^ 

X^neiltLW&Mfci-Zl&m&fto (^7^/5 4 4 
0) 0 *«ffiHSr«fiLfc»tt. ftTftft^aicL-CV^ 
fttttUf* $^1^^77/54 1 0-S44 0WMl?r 

(^7^S 4 4 5) 0 »T*fl^/S£L 

[0 0 8 1 ] ^77^5 4 4 0 CDtf^^LJlfi, El 3 (C^: 
Lfc7n-0^, ^77^8 2 0 5, S 2 2 0^K 
tS^tlui ^t^r*^^ 0 ^7«7 7 p S 2 0 5t' 

li^S^^ 11^11= (m-co^EE^{kfi) / 

OB-<z>*BEg?ft:fi) *»p>*:«)tttf«t<. ^7^S2 

2 o -ctt»»«-fri^ i 2 i 2 = (m-<D^mmt 

fi) / (»-coiPiE3E{bS) J: v \ Sfc, 

f^»*^v>i 2as*#v*ff£ftSo -rft^^>, r^jss 

[0 0 8 2] £X±mW^tL£ *HSJ^l»<0»«ffi 

6 0 Lfc^ot, -^>f ^ n ^^-^coj; 9ft^IE^ai^ 
**»ffl^S^Kft<*«<ott«**fti--5r ar^WIB 

[|^®(7)^^ftlft^] 

[[3 2] ^-olMil^^^^Il^^I^ft 
50 o&m<Dn&$:^-t7v—?'-r— hffe5o 
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[13] mn^^JE^UatciS^^T^Mcofi® 
£ 0 

[[H5] WJESr^Lfci: #<Z>AP«1<OfS^cDJl&^;m£ 
[HI 7] ^Mfc£wi*lz&zm&^J£Zi$}^tzt$<D 

ims] ^m<o&m^Mi-zm&w&mm^i±<Dm& 
m^mxhz* 

[mil] ^^iM«7)gi@i^^-t-^[i]T^6 0 

[IDi 3] ^ofiMfc^-ra^S^^cop^^^-r 20 
[ID 14) ^HO^^t^^^^fi^^M^ 
[mi 5] ^E^^W^^^^^^fi^^M^ 

Ii5] 




400 1000 1700 m&mHz) 
[Ml 3] 
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[mi 7] ^Wifcmi£btiXfab<D$:'h±& 1 0 ££?L/c 

t ^co^EEco^^^^-rmr^^o 

[mi 8] ^ico^^fc^^^^&Mfi^M^ 
[^cotfc^l 



1 0 






1 1 




A^£B 


1 2 






2 0 






2 1 






2 2 




CPU 


2 3 




ROM 


2 4 




RAM 


2 5 






3 0 






4 1 




4 2 •••*»• 


1 1 


0 




1 1 


1 




1 1 


2 




12 0 





14 1, 14 2-R*t« 

1 4 

2 1 0 - -^-Y ^ d :7;*-> 
2 1 1-A*» 

2 4 1, 2 4 2 •• -K^W 

[me] 



^GE(Pa) 




400 1000 1700 ^KSttCHz) 











O. 83 


O. 5 




2. 5 


O. 5 




O. 83 


1. 5 
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[mi ] 



[Hi 7] 




4 1.4 2 



S140 



CHID 



[i7] [i9] 











1. 67 


O. 6 




5 


O. 2 




O 56 


1. 8 



400 1000 1700 H2£St(Hz) 
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[i3] 



[13 4] 



I 



11 = 




5140 



5205 



S210 



#£JK^l> I2 = 



S220 




S230 



I 

GZEZ) 



S240 



M£(Pa) 




^E(Pa) 



#JE(Pa) 



400 



400 



l3B»(Hz> 



®;SS*(Hz) 




@iKS*(Hz) 



ims] 



X10^Pa 





350— 450Hz 
(4"frfi|400Hz) 


950—1 050Hz 
(cf'OtelOOOHz) 


1650— 1750Hz 
<^*OfiSl700Hz) 




6 


5 


3 




6 


5 


3 




6 


15 


3 




6 


5 


9 



[110] 

XlO^Pa 





350— 450Hz 
(4"Ofl4O0Hz) 


950— 1050Hz 
(cpifrfillOOOHz) 


1650— 1750Hz 
(*0>ffi17O0Hz) 




60 


50 


30 




60 


50 


30 




60 


150 


30 




60 


50 


90 
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[mil] 



[112] 



\ 



/ 



\ / 

r£j \ / r^j 




114] 



S305 



YES 




S310 



S320 




S330 



s 



S340 



■ 143 




-142 



112 



110 



A/D — 9 



CPU 



ROM 



RAM 



120 



241 



211 



( » » - o 



[0 15] 



It* 




242 



210 



S ^ (Hi % 



'220 



CPU 



ROM 



RAM 



S ^ IhJ ^ 
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[116] 



[mi 8] 




400 1000 1700 



«r m at £ 



S405 





S425 




S430 



S435 



S440 



S445 
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